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[ ft * II 1 5 ] 

^- (75 -f tl 1 II IB « « * S * ^- o 

[f|*II 1 6 ] 
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[ if * II 1 7 ] 

[ft*II 1 8 ] 

[ ft * II 1 9 ] 
i> 1 mmmff^mmm^o 
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^j*f^sf$ (1) tmm6^i'mm^thXi-^^pfj:<t-hi-^(D'^i(om^mmi^^ (2 
) ^t/^>/^<itio(Z)m2(Z)iiMj*^5^4Si^ (3) t . ^j^^ f£ < t -h I (D ^ ytm w ^ ^ -t 

mii^m^m^ (1) it^m^^mmm (?) i^^^{*#s«5t (7) 

^ 3* f* « Tfe * ^ (7) # ft ^ . /jr < i ^3 ^ ^ ^ ^ ^ h /V ffi 1^ . W ^ ^ h y^ igc 4 
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^iif$Xf$ (1) i5^®6^(c^^$ixTV^5^>/£<ttio(7)miwmmS^ffi^- (2 

) Rxy^^pfj:< i-^<Dm2'nm%mm^^ (3) ^j: < t h i <d m yt^ « ^ ^ -r 
■r ^ ^mi^mi^ (1) ^«x.fc^^f*|g3t*^^^c*5^^T. 

ml!2^*#:Sf* (1) tt^^f*#Ji«3t (7) ^^L, (7) (imilS 

tu te if ^ S ( 1 ) « S ja ^ - ^> > ga « $ T :iy ^ . !^ S J£ ^ - ^> ^ ^" ± If * 

II 1 1 9^-^-(7)V^-fti.;i^l3lfa«©SiJfi}^S^^t$tLfcK«*^^;6Sft^$tb-CV^-5ri 

[ s ff sn 

[ 0 0 0 1 ] 

* ^ , ft (c < t t ^ ^ X ^ h M J|J ^ # ;^ ^ h ti ^ /-c ^ 

^mm7^^^i-^^mw-mi^^mx.tc^mi^m^m^<D^-yy ^ ±izmm . mm 
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m 2 (Dmummm^ t . ^p^j:< i (d ^ n ^ ^ -r ^ ^ ^- ± > mm =^ ^ ^ > h 
[ w ^ s #f ] 

[0 0 0 2 ] 

mx.it. DE 3 8 0 4 2 9 3{^(±. :3^U^[^ujU^^±>:;^^4:t-h'Xii^~-^y4 

(i . IS 3t ^ - K W ^ Tfe i (1 SiJ ^ W-r 5 o ^ ^ ^ ^ ^ ^ 7h ^ 

_ ^ 1^ 1^ t:. ^ 5 ^ 

1 0 0 0 3 ] 

DE-0S 2 3 4 7 2 8 9;i^ib^felO5^:$1-,^ (IR) ia#:7>-7°-efi. IR^'-fi^t" — K 
# 5 ft H 'ie Ifl5 5> * . J^C W ^ n fc I R t' - © 3fi S © iS ^ * T- t 5 ft « /SMC L T . ^ 

mtfti-mm-r ^ :i t x'h ^ o 

[0 0 0 4 ] 

M(^EP4 8 6 0 5 2 t>h<ii^ff^m%y-^ VXit-^^' :^ VV-YhT^T-^-ffl^ 

nT*3i9 . :L(Dy ir V )V % ^ ^ V 7. m\tT P y- ^ ■:f Mii^ h -f 7. V u- }• (d:^-^Mi:M ^ ^ 

I. X ^ m ^£ ^ m m mm >^ ik M i- ^ . 

[0 0 0 5 ] 

^ 3t ^ x^ - (7^m^<Dm^mi^^m(Dmm'^m. m ^ i-£ Mm ^ m n ^ m ^ m 
. ^^mR-xf^mMi^ien^mm^xfi-i. y 9 ~ {^m l tc l k d t~ ^ :^ ^ u ^ (d m 

icT. m-^yts t-i>xt ^m^y^ ^- l^'l^Mi-^^m^-Aimimti 

[ 0 0 0 6 ] 

JP-0 7 1 7 6 7 9 4-ArMi. & ^ ^ ^ tk M -T ^ ¥ ^ ^ ytW.t> mm ^ th X ^ . Z. 

(D^^jf^^mxit. mmm(D 1 o w s (c t w ^ i§ 5 200^-^;^- k (t ti. 
T*3^), z (D 2 (D y 4 :t- it^^kmmmfHicwcM-r ^ 0 ^mmmitmMi^-r ^ 2 -^(d^ 
m(D±iz^^i^m^-r^i^wx^m^nxio<o. ^<D^^!^mity4:t~h'(DW^ytxm 

?>xo{^m^^K^mm-r^^ti-i^{^mmxh'bo i:^±rosm^tgttt^#^=e 
M t 5 o tL t 5 w . m ^i-£mmm<DmtS(D^^is.^{cm-5 < mytm nimA^^£m 
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[#!t:5:S^4] JP-07176794-A 

[ 0 0 0 7 ] 

:^mmnmma. i^K^£U-^^^iA^ l . m ib x + nm.^ m ^£ m & ^ u x t^m 
^{zm^^£mm^%niL-t^^mi^m^m^i:mu'r^mmm^i:^m-r^:Ltxh^. * 
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1 0 0 0 8 ] 

}f ~ h 1^ ^ ^' ~ ^ tk^ -t ?> i 5 i^w, 1 iT^mszmmic^m-r ^ znm i 

^^L. z (D^^mi^^ mmm.it ^mi^m^m^<Di^wi ^ic. ^p^j: < t tm^m^^^ v 

s^-^^^^-±icf»*ii 1 1 9 * -e© v^-f tt?)^ 1 mmm<Ds\]micmm^titcmmm'f- 
^^m^^tix\,^^ z t\cx <o M^^ti^o ^mi^^^m^<Dmm:^&icmLx tt. ^mi^ 
mi^*^^m#^^mmm^^ L . z <D^mi^^mmi^it'=i^mi^mt/tm^<Di^m'p{z^ ypfj:< 

[ 0 0 0 9 ] 

;*:^?^W^^IJ^il§SJ^^^5f|*3S2;5^?5 1 9(ClE«^ttTV^53 
[0010] 

*^?^(Ci;h.tf. l87fe^»l?|JSft:tt#Ji'»it, Ga, I n ^ _ , NXi:iGa, A 

S] ^ ^ ^ S ;^ ^ b >w fl J|!c . * ^ ^ h S / X *t ^ ^ h H i|!c 

f^^W, 1 (^■K*fl*Kro'jH^t--i.^;^#tr5'boi:-fc5„ -fe^^^i^oi^^ ^ Y\t 

M - h jf^ ^ \f ~ ^ tkM -r ^ o ^ W -r (is {?!! ^ ff y^ i ^> -fe V ^ ^ ^ ^ u ^ y b 

\t. i^mw%%m^t-hijkm ^fi^ j-~^^m\^\t. hywgp^ 

(Cjav^TSfeW-rS, ^^iJfCii, ^mii^^itm'f-f)^hmm^fh:b\f-J-~\tl^b2 0nm(D 
[001 1 ] 

m^\^^m\^\t. *isKt itttfm 1 ©jsft^i^icft ^-rsmic© (ioxfiioj;i9 

[001 2 ] 

K ii . M L T ¥ L < a ^ fe 5 „ 

[001 3 ] 

^i-^^m<D^mi^m^m'7-itm-<Dmmmi£Li^j^i.mt^-rs Lfc^jsoTSfc^-© 
Y ^ m h < m-H)^ izm X. ^ z 1 1^^ X ^ ^ o 

[0014] 
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f* ± (c . xi-i^ (D ±^ ic ^ ^5 w (c ® 0j yu ? -k ^ ^ m ii . ip . m^^mi^mi^A^ 

^m-ori^mitmi^i^hikM^ti^^(D^^tt^. ±x <d }f ~ m~ n l x i^: - ^x 
^ z t xh ^ti{c2:-DX^=^mi^^^mi-t^±x(Dij\^xm-'&(Dyt^ikM-r^^t 

mf£mmxm^'wm.B^mi^x ^ ^ z t xh <o . ^©^t^. i^mt^t^mmi^ t ^x 
xmm^iMmt^h^o ^ :^.±y ^^mm t \.x . mx.\tm%mw<DmM^ti±y y i^m 

[0015] 

t \.XWJimKmmf£^v^^'^:yy^^m^iy^^--^t^WinhfhXis^. ^(D;vx^±i^ 

^m-t ^ ^ 0 {^mi^^fhxiin . mm^mM^ti t v^xnm-^ ^ 

— K (fijx.«\ y iyT y( ^— ( Radial-Leuchtdiode) ) ©{-^M^/cfeffiffl^tl 

^±my ^ y^ :L(D^m^?^%mi-<D^m:\^mmx^ txh^. mMs^^^i^^ti- 

-f(Dtz^. '^m(Dm%^ ^ -t- Y\^iS\^X^(Dtz}sb\Z^m^fh^mmf£-zry^^y'!7(D{X 
[0016] 

^ ± y ^mm ^£^' L 5. ± y ^ y ^ t2 - ^ it . mm^£uns m^i-i^y ^ 

YX{'^%X^ EP . ^(Df^}b\^^iLs^f£:^m^y- v^\t. f£ ^ 7. V -f 
^ ^ ir- Y (Df^^cD'^^n'^^y 4 y\^m,^\t'^^Xhh o 
[0017] 

* IS ?^ w * ^iJ ^ S ff^ ffi i tb (i\ 1 o X fi « « © m 2 w * ffi tiK . %%m\c^ mi 
[0018] 

ji it (75 )i S ® ^ ic J; 13 -I:- 5 „ S . tu 12 Sfi S « ^ ii . ^ f ij (1 3t t) « O ?B 

mmx^ mm X ^ ± y 7 mm =^ \^ ^ y h i: . m^it^i^m^£m^^«^^i^ ^ 'o 
. ^i^Mi^mf^-r ^ ^ t tx ^ ^ 'o ^mi^iit^^y i y :^mm^ ^ y h 

^^(Dm^<D%^-S:^mmx^^o 

[0019] 

^mm(D^mf£mmw^mxit. ^ ^± y y.mm^ ^ y h x itm y ^ r2 ~ 

^£ h (D X h ^ o ^ (7) * . '^^(Dm^y -( :t- V (Di^Mi^^^ ^ titc^m . m^itT 

y'^^m. ry V y ^ y y^&mxit^ V y y W:^m m.mx ^ ^ ^ 
[0020] 
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^ij * ff^ 18 v^ L lu te ^ 3» f$ « )t * ^ (75 WfiJ ^£ H ft ff^ 1^ J: ^ «\ ^ * X f$ » « E « 
[ 0 0 2 1 ] 

*^ft:S^*:;4^fe^^clt$;^^fct'-i.^-<^? hyI-;iS|S*4 2 0 nmt 4 6 0 

nmtwrHl. a(- 430nm (^!|xL«'Ga, Al , _ , N^-<-^tL^c^jif*Sf*) X 
tt4 50nm (^JxifiGa, In^.^N^^-xiL/c^sSf^Sf*) -eo^^rofctl:- 

C. I. ^13 y -'f- ^ - y (n>\5.\t^X (D^^-a-n^^^X.-^^h z. ht^-^ ^ h o ^^-ri . 

T V^T i V^;55 ^ fife© i|s|-;5^ p3^oTV^-C'bJ;<. ■BTrl ^ ftil © ^ U'i5' hnyu^^-fe^ 

;^ ifi # 1$: W , ^ij ^ « y ^ W jS^ ^ o T V^ T t J: V^ <, 
[ 0 0 2 2 ] 

* ^ ?^ © K iRP W ^ij H ® ff^ ^ TMi . /I- ^ -fe > ^ ^ > n - :/ v^ L ^ 

y n - 7° IS ffi $ 5 ~> y =3 ^ W *4 . fi 131 M 14 1^ ^:|. X il fi 51 t4 W *4 ( ^ ^ || ^ 

t>' T y yHSf fli ) $^ $ c Mic. fijxfiia BlMttW^^^^ P.Mig^tL^cSaf^^^i- 
[ 0 0 2 3 ] 

* ^ 0^ ^ 39 f$ ^ |g ^ (i ?k © a; 9 -r # ffi ¥ I- ^ ^ -e t § 0 IP *p . ^ 39 f$ S f$ 

<Z) ^ S 7 ^ ^ T * S (c $^ # S „ ^ w fc i6 . ^ - -> > ^" 4= - (75 ^ 59 # X f$ II M 
. « 33 W . ^ ff 7 S X (i It m ^ ff^ ffiri]l Ji . X fl ^ Mtt # ;?)c * sfj t:: $^ 3t 

<75^:^g|5*. ?'£^^i|s|•M;t fiSBJ ^ f- y i5' T'^«-e # . r © :@ §^ :/ 7 ^ -jy 

[ 0 0 2 4 ] 

fc ^ - > ^ K i-t i^ , m!Knn'pf£< i 1 135 5^- W S PJ! It tU J^g ff^ flg -C S ±1 $ 
. ::(75tfflg(;fi^)tt)K/5s^^^waAtii(ciEicgsi]p$tLTv^^„ t^oTrr-^-fi. ^i-^ 

irv^^^rcu^ > Ki, :^7fe#iK*«i^/c^^#:S#:(75|ttiJ/,gJF^^^^^-r5„ 
[ 0 0 2 5 ] 

/w^^-fei/x^^rcu^:^ ^(75^^$^©fc^e)(75^l*^^w^|J^£^^*4fi. loxttiiifcw^^tti 

S (75 $ T V^ # dr ~> tt flg T? „ m U ^ -> ^ )ig O '(■t ;b "9 id . /if y ^ y ;U 

^^^yl- (PMMA) ^ffiffl-r5ritT'#5o 
[ 0 0 2 6 ] 

3t-r5*l|BJ(75^^^$:|§7fe*^^(75{-^M'75fcJ6. ^J^tf-<y ^y«^-<-X<^L/cfe*^}■^^^ 

#)(75/lA(^J;oTf^S-rS^ t ?j^5C.*fe(c«3t-rS*«?'!(75i^3Sf$^3t*^^ 
. ^|J^«\ Eu' + lcS-^<^JSW^+4^^-b (l±^6 2 0nm) (75?^^(c:J;^||ia-^- 
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f^^-bxfiTi^ + V - > ■if ^ ntz y r ^ (o m A ^ '0 ^mx' ^ ^ o 

[ 0 0 2 7 ] 

#, * W ii a ^.C 51 ^ (c J: 19 ^ ^ 5 r i T' # 5 „ 
[ 0 0 2 8 ] 

5:;t^ir^;^tC>f)-LTfiBASF Lumogen F 0 8 3 ^ M ^ ^- > ^ M L 

-CfSBASF Lumogen F240.^<D/W5;t--fe^;^{-*|-bTttBASF Lu 
mogen F 3 0 0 (D ^ o ^-J: V ^ ^tm W X h ^ o :i tl h (D ^ m ^ m ^ . m X. t£ 

[ 0 0 2 9 ] 

o r s i 1 i k a t ) ?r {ft ffl "T 5 „ 
[ 0 0 3 0 ] 

^ 1^ ^ * IS ^ * ^ b ± o W fij * ft ^ o M 5 * ^iJ « ® ?^ S i n 

#JDKl(c)t5^t!c-r Si&T-. ^ 7 ^-i?^. 15: ft: )^ in $ S „ 
[ 0 0 3 1 ] 

^mm<D^mi^m'jtm^(Di^ic^m^j:^Mmmx(t. /i- $ ^> ^ ^ m ^ ^ ^ ^ b « ^ 

ii^ < i 5^ 6^ tc « 11 w :^ ^ t) K ^ W -r 5 S 1^ ^ * ^ v-^t ^1 ^ 5 o IP . ^mic 

. M ii o * ^ t) K * ffi ^ ^ * ^ «t fli T / w V X ^ ^- ^ ?> fe 5 0 e 

e (Y3AI5O1 2 :Ce^ + ) Xh^o ^ (D^^^K^ . ^^icffi^iCtt^jfe^LEDK 

fi.#±«T-K-t°Vi/$tlfc:if-^yhMx.«Y3Ga5 0i2 :Ce^ + S:tJ«Y (A 
1. Ga) 5O12 : C e ^ RX^Y (Al, Ga) 5O12 :Tb^'"^t/(::^±^-r 
K - t° ^ ^ T ;^ y ± *I fi!t ft . X. S r S : C e ' + . N a . S r S : C e ^ 

CI. SrS:CeCl3. CaS:Ce^^S.t/SrSe:Ce^+-T:-fc'5o 
[ 0 0 3 2 ] 

(Dm^(D^(D^^icm-r ^ (D\t. !i^izm±mx h-- if ^tifc'f-:t^ h (t 

hiogallate) .fr|x.fS\ CaGa2S4 :Ce^"^&T>'SrGa2S4 :Ce 

^ -tr fc 5 o mmi^u ±mx - ^' > ^' ^ ntcT ^ > . m ^ It Y A \ o 3 : c e ' 

YGaOa :Ce^ + . Y (Al, Ga) O3 : C e ^ ^ R U m ±m X - if ^f ^ 
tltz^/U V^m^M^ SiOg :Ce^ + (M:Sc, Y, Sc)fJx.«Y2Si05 : 
Ce^ + tmm-^mxh ^ o ±X(D4yhV^J^^\l^<^{CiS\,^xm^^l-'{yhV'>J^^ 

. ^ ^ <y M. X i-i y ^ > X X ^ ^ o 

[ 0 0 3 3 ] 

;5^e,i*i9 . ^ (D um o m ytm m iti^ m\>k(Dmm X it^'j^ m \^mm (D mm o u m 
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H X g T M T- ^ 5 o 
[ 0 0 3 4 ] 

^^:L.y^u-y'(Dit<D=il^^-:^-.> V (D m M ^ m ^ (D ^ m ^J: M M B B X it . 
[ 0 0 3 5 ] 

m^m^^-r ^ o ^tn^ ^ ^ ik^mw<Dmmi^i^^Lx . ^^mmi^x ^ m.u^fhfj:t> 

^tc^(Df^^i)>'AWc^ti^. iti{- i. ^ . ^ m M h M ^ ti tc - J>. (D ^ ^ 

[ 0 0 3 6 ] 

n-^'Xtt^mi<^f^i^(iffiffl$tb5^*°^~>1»|g(C#11(0m7tt)RYAG : Ce (Y3 

AI5O1 2 :Ce^+) ;6^M^$^^T^^-5ri}cJ;oT^^T#5„ ¥-^f$a#:^^p5*k 
W$n5Wfet--A©-|fP;6S4i|^(^^3ti^KY3 Al 5 Oi 2 : Ce^ + 

^ tifoT. ^^{cm hxm^(D^mmm\^'yy h^ti^o e-fe?tco-fets (c 

I E :ij 9 - ^ ^ - h i^^isn ^^mm) ^&mw:'^R-a^^mmmi^ ^ ^ mit^^ ^ ^ t li^x 
# 

[ 0 0 3 7 ] 

M(^«E^c73:^3tii^KYAG:Ce(4#(C. 8 4(7>jSi^**^-r5^^tt^* ( 

iii -e- ^ D 5 o 

[ 0 0 3 8 ] 

:^mm<D^=i^mi^mytm^(D^^j: ^^mts:mm^^mxi-±. /i^ ^ y u / y vx 

it.mf&^&^ >^ ^ - -f (OiiL(D M,mmii<D =1 yyi^~ y h ic^ Jp 6tJ 7t tic tt s 

[ 0 0 3 9 ] 

# ^ij -r 5 t ^ 6 , e -fe i§ 7t -r 5 * i§ o ^ i§ ^ * L ^ <z) ± ts 

^^oV^-cefi*T©l87t^*il^^-tfeS^<^T•fc5o ^ (DM A it. - 1^ X it ^ (DU(D 
W-mW-<0^^^^i^mt^W%Xh ^ . te*TMi^1i(D-fe*^^^=-©|S^a*:45L«Ltf9 0 
%1^;±« t ^ 6(-S&e^{c:f4g LTV^S r t CifeSo 5 * IS © ^ ^ f$IS 7t * fi . S 
m*T(-l:tL-C^5*T*v^»ffl#^. -JiJ;'9;^^v^jK±'l4^^t)«-JiJ:'5/h^v^K)f^«i±<b 

[ 0 0 4 0 ] 

> V nun htix^^fi^^t^w.'D .^.xitm-xh^^m^^itm^i^'sti.xmi^ < Wi^^t. 

ti)^X^^o \'^tXfihi-iU^m^it^^-i>^M< -fl^i^o \^\^t^-^xm±-t^-h^hXh^o 

[ 0 0 4 1 ] 
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[ 0 0 4 2 ] 

[ 0 0 4 3 ] 

h /^ * ^ ^ -C t 5 o 

[ 0 0 4 4 ] 

o M (C . Y A G : C e fi . W *IJ iS V^ Hft W S. tJ? ^ ^ fit ( X. ft* U V - ) S Stt ( ^ 
[ 0 0 4 5 ] 

YAG : CettrtvST*. WPi^HX, IS^'ja*. Hft^J&t/^ili^^J^S&t/^atttcML 
[ 0 0 4 6 ] 

^ (r ^ fij (c , * ^ w 2g 1^ ^ ^ * ^ ^ ^ CO -f i£ v^ ^ m ^ (c a -5 ^ . 7 /^ 

[ 0 0 4 7 ] 

:^%m(D^fi^mmi^. m}^.Rn^m'^\-t. Eii~i4{rM»Lf^9o©m£M(-^-r 

5 W li^ 1^ ?> 1^ 5> t S o 

[ ^ * w 1 

[ 0 0 4 8 ] 
[ 0 0 4 9 ] 

^-.i5iJx.{iSiC35^P>fife^lJ-^^XhU-bl8±tC, AlNlXttGaNllQ. ni^m 
ff^GaN®20. n^ffl:JF^Ga^Ali_^NJiX(±Ga^ Ini_^Nl2 1,35^=C?> 
n2»«ff0GaNSXfiGa^ I nj _ ^ N«22, p**?f^Ga^ Al i _ ^ NJiXHG 
a , I ni _ , Njl2 35:r/p*mff^GaNji24d^f3j5)c5#ii«ig7^S^^^$tbTV^5 
„ p3i«ff^GaNS24±ffi25±&t/f-:/xhU-hl8©±ffi26±|C. ^tb^^tb. 
=!>^5'i?h^JS{[igP2 7. 2 ^ t^^m^^X^^^ . dOa^iJ'iJ'h^M 11^952 7. 2 8tt 

[ 0 0 5 0 ] 
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[ 0 0 5 1 ] 

ffiv^T. m 1 (Dmn.mmm^ 2 ±<D=ffmm.m=^ y h 1 n^-m<o Hi-f htix\^^?>. mm 

$ tlXi^^o 

[ 0 0 5 2 ] 

y — -y 5 \c X '0 ^ tix ^ . r<75/u$^-fe^;=^'^ife3i^-<n-y5(i. ^mi^it 10 

. mrnfim^^' ^ :t~ V ~y^[zmm^m:^J:mm^J:y y -y ^ ( % l:: ^ # ^f- 

(Dm^mne s ^mi^amm<Dmytmw. w^ufcttYg ai 5 o, 2 : ce' ^ (yag 

: C e ) i'^mUa $ tLTV^ 5„ 
[ 0 0 5 3 ] 

mm tm^-r ^ ,<^-.it. ^mwmit 1 Rxim^mmi^^ 2 Rxf 3 <D^j^mm*'^/^ ^ ^^-^ > ^ 
m^^y^v--y'i^x^^m^tix\^^^<Dxi-ifi:<. mm^i^y - ^ 1 5 ^ '^m 
$ti.Tv^5rtT-fc5o z (Dmm fj: y ^ p - ^ 1 5 it . ^m#^mi^ X wcM ^ titc 

t'-A(D&ft'^{k^;Si:$-a:/£V^'b©T'fc'9, m :^ it . ^ ^ ^ ^ - V X M ^ m ^ 20 

i^T ^ ^ Ji<:3r y =^ ymmxitr ^ y yw^sfjjgx(im©jg a A^iittrott- 

ii^^ . ^ « . * a ;^ 7 ^ ^ 5 0 

[ 0 0 5 4 ] 

:^'^i^]l4;4s::(75«B<7D*(c-SB(7)^^&'5 ::: t i.^^xh^o /i^5^^irv^^mS4fi 
. X. (i ^ i: < :g 7° 7 ;^ ^ 5/ ^ ( X. «\ ^ ~> « |g . 9 5/ s X fi . # y ^ 

-r ^^m^^%mi-\^n-t ^^^^nt \.x\-i^m\^itY AG ■. c e t^^mxh^ o 

[ 0 0 5 5 ] 30 

Tfe 5S * # ^ s m-a- }c fiii^sij fi gtt ^ ^r-r 5 „ 

[ 0 0 5 6 ] 

m2(D^u^^^±y^mms4-f)^h(D^(D-s§:m^£tiitjf^^(Dit.isb. m^m^(D-:)j<D 

flij® (c 1/ i^X4^t©^Sfr 2 9 ( ^K ^ T' .T^ -r ) ^laJt 5 i >45-e t . :l<d uy X:ii^<DmmW 
2 9(i. yW^t^-fe>;^'^J^ji4f^-e<7?K'-ix(7?^Stt^igli-r5tcOT-fe5o ifScoUx' 
X ^ (75 IS « {* 2 9 fl :S :/ 7 ;^ ^ ^ X tt ;y 7 ^ o T J; < . ^ ir ^ ^ ^ ^ Ji 

-c t <t V^o 
[ 0 0 5 7 ] 

mitff^mHmmt&i- 2 {zMH hti^mi^mis.^ - i^y if 8 ^icmummtSii- 2 . 31- 

X m ^ it ^ ta i&fti' X <o ^ ^ L X ^ t 0 z t X h ^ o Xm^tr-iyy ^ s it. 

m X.\l^'&'&'^<r) -f 7 7. ^ V "7 ±^ h . §]^lF|59{i^tl®ff^*^(cMLT{t»J4'i|^»l*:S 

W-i)>hlk^^fhf^\f-K \-c X ^ ^ - y- ^ y ^~ \^ X n . ) M ^ 5 s It 

:t5l7tLT«jS$^TV^5o ^«J;5''^^-v'^^"8(l. ?J^(c:/y^Ma^±(c|5ffi^ 
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[ 0 0 5 8 ] 

LX it. m^it. gij ft ^ ^ tl T -C . iy > ^ '0 H if hntc-^ ^ y ^ 

h f&^^mmm 1 7 j; 19 M ^ ti T v^ 5 „ ^ ± :^ m^m 4 ic M -r ^ m ^£ u t L X 
itmmicmmmwmm.m^^j^icia^^xm.mLfc.-^y ^ xamm:^ y ^^^^ z i^mif 
h titcm^^n t mm-m X MM t o mx^9 amm^^yy ^ ^ . mm^yy-x 

1 0 0 5 9 ] 

m 2 <D mm m i^ n ^ X 0 . zzx-h^\^i^^±>:^mmm4^^h(D^(D-mkM^£tii 
^^(Dx-h^o ^(D^m.w-\tmmf£zfy^'^y'^t^hi^^xii<. jv ^ ^mmm 4 

[ 0 0 6 0 ] 

m f^nm'Bmx \tm 9 \% . mioic^-rjc^f-, m)tt)S^w-r^:^^=^'> 

2 9tt*v^Tt>J:v^„ Hf^, ;e-^iy3-:J-yi'T'fe5(7)tt. EIi3}c;^-r<t5(-lli©®m^ 
[ 0 0 6 1 ] 

0 4 ic , H ''cf 5 * i L T 7 T ^ - K ^ $ n T V^ 5 „ r ^ -e . ^ S 

mx\-i<ik^x^n . =ee o T . tii 1^ * s l „ 

[ 0 0 6 2 ] 

El 4 © ^ ji fy T' ^ 5^ f* s 1 « . mmf£^y^^--fi5[cx.v)^m^^xi6^s ^ 

S 0^ ''cC ^ n - :/ 1 5 (4 2 # i ^ tf H M (02) *3 Jt 5 J; 5 d . ^MW-^W- 
[ 0 0 6 3 ] 

r (D :s pj! > ^ D - 7" 1 5 ji (c « . ^ > y^^^m 4 fi^^^m ^ fhx^^ ^ o "tou 
n t Lx its mx.it. ^c<. mm(DmmmicmmLxm-<fc-^ 7 y~=^ y ^ xitmm:^' y 

y-r:)^^^icm\fhnfc^mtmm-^i-fXM^t&n^o 

[ 0 0 6 4 ] 

> ^ mm m 4 h !^ ^ m !^ ± » . urn ^j: ^ mm ^£ ^ y ^ - y~ 1 0 ic 

tlXiS ^ . ^(D^^j:^mm^£:^y^r2-y' 1 0 it. yP$^-fe>^'S^ii4^ffl5b:--i.(D 

x^^^ tifzmm^i^yf-^^ymmxitmm^y yi)^(=j^^o 

[ 0 0 6 5 ] 

El 5 ic^.-rmmm*m 4 ic^-rmmmtmnmicm^-r^.-^.it. ^mitm» 1 <z)g s/^ 

^S;i5jt;g^(-ylx^;t^ir>;:^'^^niy-<n-:/5tcJ;i9^:btLTtJi9. :i<75yW5;t^-irv;^ 
'X-^3i>-<n-y5(4IWIC<. K/£5S5l^£^^-<n-^l 0(cJ;'9^H^ixTV^5C:i 

m5icm^^fix\,^^^mi^mi^ixit. tu^^ ^ v (o^hn K-^f^ 
(Z);t^->xV>^%^y^-ti 4*fflv^T. F;fJR»ams^iS5^^2Xtt3(cit^$tLTv^2.„ 
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[ 0 0 6 6 ] 

;^ (7) i6 . ^ ^X-Hm-r^^ ^ t l^li^m. 0 5 » « J5g ffi (c ^^ T t HI 1 » H JS f?n^ 

-<n-y-5 t w fj: ^ mm fj: ^ > o - 1 o t (D ^^ ^ {^^ t X ixi^ ^ - ^ ^ m X 

^^t\^'o:ztxh^o 

[ 0 0 6 7 ] 

m 6 (Dmmmxit. ^ ^± y ^mmm 4 (.±m(D x ^ /j:um) « . a: s ^ # s 1 

±(r^«^ttTl^5„ r 1 25:t>*ttmSi^ii^^ 2 . 3 ^ -fe v ^ ^ i^S 4 

19 . 1?iJ ;i « . % 7t y ^ - K K ffi -C ft ffl tg S 3^ tK ^ W J3i X :^ 7 ^ 
[ 0 0 6 8 ] 

-KSW7J^e>^*Pro^Tro<^-:y^i/«^?F^ffi (f!)x.«SMD<>--v':^i/. y T /i^ (R 

a d i a 1 ) ^ - ~> ^' ( H 5 ^ J:l: $!5 # HB (75 r ir ) ) X ^ M \^ M ^ X ^ ^ . 
[ 0 0 6 9 ] 

0 1 4 .T^ -r * % (7) il^ ^ ^ ?g ^ (7) ^ #iJ « . ^ ^ f$ X f$ 1 ± (;i S ^ ^ 7^ ^ 

:n ^ 3 5 fi 0^ ^ d< ^ II X * « ^' 7 ^ ^ ^ 19 . ^ L T ;t tf ^ « 1 ^ 
^*T«^S^iS^-2. 3(7)*fai^?F^(-J:'9f^fetvTV^?)o r(7)>^7rty^3 6l^^rtt/^^;^ 
ir ^ m il 4 IB g $ tv T *J 19 . ^ <D ^ ^> ± :y y. mm S 4 it . M ;t « IH C < ^ ^ 

±te(7)il«(7):^3tit^«<7)5-felo;i^t/^5fe^ 
3 7iiZtl{Z.^^^tlXi^^. r (7) « ff^ M (75 ±J ^ . ^ ^IJ d ¥ L < ffi * rjJ: (75 r i 5t 

t i,x^ . m^it^y-i^i^ ^^i^ici3\^^x ^mwmi^ 1 ±:)fK^'o Hit ^ ^ t i,x^ 

[ 0 0 7 0 ] 

-iry^'^«|Ji4) , m^ici: 10 mmti:^^^^r2~-y 1 BRU/Xitm-^ici: ^ ^fi^mm 

^ y ^~^(Dm\t. X ^^y !^'^<D%i$.mm.. ^iZ.^ CaFg, Ti02^ Si02^ Ca 
CO3 XfiB a SO4 Xfi^^tro-fe^T'fcSo rttf5©;H-i|S|-^^*{C±5!s(7)7°7^^5/^ 

Jp 1" 5 t ^5 T t 5 o 

[ 0 0 7 1 1 

B17. 8SO«12{r(i. Wfe^^Jtl=f-r5^^f$:S#:(07) (l~430nm(7)<k^yP 

(75^3f{^%3t*^- (glSXO^l 2) (75jJcl=f;^-<^ h/l';!55^LTfc?)„ liffi^Ii^tt^tb^'tb 
}Sftl;^5¥{4nmX:-. ho/P^^. -feV^ (EL) 

>^ n y h L T fe 5 o 
[ 0 0 7 2 ] 

^mStb. ^(75,1*mS^feiLTefe7t:^5^C^„ E]84^(75^K,^(i. 7^(75j;5/=e*%?^<75 
^m-W%%m^t^hn1k^7.^^ V jV^m:^^ gP*> 2 0(75tgM«)&fiti^ (#tM) ^^P^ 

X}-\<^Xit±'i^(D^^%^'^^-f 
^7^^^-t-o i!5cM;^-<^h/^tt. {S(S 4 0 0 nmt(5(^ 4 3 0 nmt(»rBl (*) 

(75 . ^ L T , (5 fS' 5 5 0 n m i ii (S" 5 8 0 t (75 M (It ) (75 ^ tt ft :^ fit ^' 5 o 

^,^3itt. 3o(7)zSfifflii£ (^Dfewfeby^w, It. 5S) ii^hik^^^^u^-r-^i^m 

13^ (75 ^ ^ % Tfe * ^- (75 ;felt ^ ^ h /I- ^ S -r o r r T% Mcki:^^^ h /KS ;t iJ ii iS~ 4 3 



(14) 



JP 2004-31989 A 2004. 1. 29 



[ 0 0 7 3 ] 

M V iwii:<07(^-ttv(cisjs-r5o 

[ 0 0 7 4 ] 

:Amm^ ^ ^ y h . :^mmx' it ^ m m h ^ ^ ^ ± y y^m^ ^r. y ^ a - ■:f a^m 

^ (DY AG : C e il S ^ * -T 5 * l§ 1^ <^ ¥ * fl^ l§ ^fe ^ © It ;^ ^ h ^ ^ "T o ^WlM 
;^-<^ V JV\tX = A 2 0 nmi ;i = 4 3 0 n m t (D W\ . HP^WfeX-^^ hy^!I^lE^Cfc^^^■r 
. ■tLT;L = 520nm,l;;i = 545nini:6Dra. W*5ltfeX-<^hyl-M:®(-fc'l/^T-ttl. 

-?:*ti.3t^ft;^fi^* ^^-e. \tmm-S:\'^WL^<D^^&mizm^^-rhmmy<iyY{tiz^ 

(D^Mw-?^%mi-x',t^^.\z^-r^^iymm\^^n ^ik%i^9.(r>ms.(D^\\:\z ti ^ . 
(DC I EfefflF^^^fb$*5::t/i^-e#5o 

[ 0 0 7 5 ] 

"Ei^i C e Y - \f y y ^ fit^^ - ^- y V . V - V . T y ± ^ SI ti X r/ T /^ 5 

[ 0 0 7 6 ] 

± © ^ <7) ^ ^ ^ <7) ^ 5 gij $ij i ^ i - 5 f J ^ ^ 3t ® W fi ^ ^ fij ^ tf 
^ ^ =^ tril ^ * 111 -fe |g *3 it 5 i tl M 'te o T tt J; 19 aij PI $ 1.^ r i ^- 5 . 

[ 0 0 7 7 ] 

f\.^\>(DX\tfl\^ , -i ^- Y ^ y -f ^\t u - y 4 ^ ~ Y=r y-f (D X, 5 ^ 

[ [g s £D ffi * ift ] 
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